Basic fibroblast growth factor inhibits ventricular remodeling in Dahl salt-sensitive hypertensive rats.
Basic fibroblast growth factor (bFGF) inhibits the progression of ventricular remodeling in ischemic and hypertensive heart diseases (HHDs). Recent studies have revealed that bFGF induces the transition from myofibroblasts to fibroblasts with decreased expression of alpha-smooth muscle actin (alpha-SMA). To clarify the mechanisms underlying the reduced ventricular remodeling in hypertensive heart diseases caused by bFGF, we examined the degree of interstitial fibrosis associated with alpha-smooth muscle actin expression and matrix metalloproteinase activity in hypertensive heart diseases. Dahl salt-sensitive rats were fed with a high-salt diet from 6 to 18 weeks of age and injected with a single dose of bFGF (100 microg) into the left myocardium at 15 weeks. Others were administered PBS without bFGF. Control age-matched Dahl salt-sensitive rats were fed with a low-salt diet. Cardiac systolic function was well preserved and decompensation of heart failure was prevented at 18 weeks in the rats treated with bFGF at 15 weeks. The bFGF-treated rats had significantly fewer interstitial alpha-SMA-positive myofibroblasts and significantly decreased prolyl 4-hydroxylase expression. Increased matrix metalloproteinase-9 gelatinase activity correlated with the downregulation of transforming growth factor-beta1 by bFGF, suggesting that inhibited extracellular matrix deposition is associated with a decreased number of myofibroblasts induced by bFGF. bFGF can inhibit the progression of ventricular remodeling by inhibiting interstitial fibrosis and promoting angiogenesis without decreasing blood pressure in hypertensive heart disease.